designated stem cell niches. In the eye the retinal stem cell (RSC) niche is located in the ciliary marginal zone (CMZ) and gives rise to the lens-facing stereotypically layered neuroretina (NR) and to the lens-averted retinal pigment epithelium (RPE) in a bipartite manner. The RSCs are dividing preferentially asymmetrically, which gives rise to a clonal stripe of descendants resulting in an arched continuous stripe (ArCoS). To maintain the structure of the retina during this clonal growth, proliferation and differentiation of RSCs have to be tightly regulated. The Wnt-and Hedgehog-(Hh) signaling pathways have been implicated to play a role in these processes. These pathways are jointly implemented by the transcription factor Gli3, which depending on its isoform acts as transcriptional activator (full-length) or repressor (cleaved). The expression of the fulllength form is induced by Wnt-signaling, while Gli3 is proteolytically cleaved (repressor) in absence of Hh-signaling. However, upon active Hh-signaling Gli3 cleavage is prevented.
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In situ hybridization and immunohistochemistry revealed that Wnt-signaling is active in the retinal stem cell niche of medaka. Additionally, the RPE and RGC layer are shown to be a source for Hhligands in Xenopus (3). A recent publication also suggests Gli3 to be the potential gatekeeper of fate determination among the RSC pool (NR vs. RPE).
To address the role of antagonistic Wnt-and Hh-signaling during eye development and growth, appropriate reporter lines will be used for imaging. Furthermore, clonal activation of Wnt-pathway effectors or Gli3 isoforms in a sparse population of RSCs will be used to unravel the balance of proliferation and differentiation. These clonal experiments will be assessed by long-term in vivo imaging (3-4 days, light-sheet microscopy) and lineage analysis (2-4 weeks, ArCoS). The in vitro or ex vivo production of transplantable hematopoietic stem cells (HSCs) holds great promise for the treatment of hematological diseases in the clinic. However, HSCs have not been produced from either embryonic or induced pluripotent stem cells. In this study, we report that 5-hydroxytryptamine (5-HT; also called serotonin) can enhance the generation of hematopoietic stem and progenitor cells (HSPCs) in vitro and is essential for the survival of HSPCs in vivo during embryogenesis. In tryptophan hydroxylase 2-deficient embryos, a decrease in 5-HT synthesized in the aortagonad-mesonephros leads to apoptosis of nascent HSPCs. Mechanistically, 5-HT inhibits the AKT-Foxo1 signaling cascade to protect the earliest HSPCs in intraaortic hematopoietic clusters from excessive apoptosis. Collectively, our results reveal an unexpected role of 5-HT in HSPC development and suggest that 5-HT signaling may be a potential therapeutic target for promoting HSPC survival. Hirschsprung's disease is a neurocristopathy resulting from incomplete colonisation of the embryonic gut by neural crest cells and characterised by congenital enteric aganglionosis. Failure of relaxation in the aganglionic segment results in a functional obstruction and megacolon. Current definitive surgical treatment is associated with a significant risk of long-term complications with adverse psychosocial effects, particularly fecal incontinence. Cell therapy aiming at regenerating enteric neurons in the aganglionic segment may be a promising alternative to surgery. Enteric neural crest stem cells (ENCSCs) isolated from embryos and neural crest cells (NCCs) induced from induced pluripotent stem cells (iPSCs) both possess neuronal differentiation potential and may be feasible cell types for transplantation.
In this study we aimed to compare the integration, migration and neuronal differentiation of these two cell types upon ex vivo and in vivo transplantation. Neurospheres generated from ENCSCs or single iPSC-induced NCCs (iNCCs) in suspension were transplanted to the wall of ganglionic mouse hindgut explants cultured ex vivo and the ganglionic distal descending colon of postnatal mice in vivo.
Upon ex vivo transplantation, ENCSCs migrated out from neurospheres and morphologically integrated well within the endogenous enteric nervous system (ENS) of the hindgut explant, whereas many iNCCs displayed morphological characteristics of cell death, with no evidence of extensive migration and integrated poorly. However, surviving ENCSCs and iNCCs demonstrated differentiation into TuJ1 + neuronal cells.
Upon in vivo transplantation, both cell types similarly were capable of differentiation into TuJ1+ cells. ENCSCs migrated extensively to form a network of branching fibres resembling the ENS located mainly between the longitudinal and circular muscle layers. Comparatively, iNCC survival was low, without extensive migration and integration.
Our results indicate ENCSCs are likely to possess a better ability to form enteric neurons than iNCCs within the developing and postnatal distal colon. doi:10.1016/j.mod.2017.04.486 Abstracts S168
